Abstract: A total of 240 genomic DNAs were isolated from the four Haimen chicken populations: Rugao, Jiangchun, Wan-Nan and Cshiqishi, through a saturated salt procedure. The samples were used in a polymerase chain reaction (PCR) with 15 microsatellite markers. Amplified PCR-products with the markers were separated on a 12% polyacrylamide gel. Genetic parameters measured included allele number within locus per population, mean allele number across populations, mean allele number among loci for each population, effective allele number for each locus, mean across populations and among loci effective number of alleles ( ). Polymorphism information content (PIC) per locus and for all loci obtained as well as the average heterozygosity (H) among loci in the populations. The mean allele number for all loci ranged between 5.73±0.85 (Cshiqishi) to 6.00±0.74 (Rugao) and 6.00±0. 
Introduction
Microsatellite markers are now been widely used in the genetic appraisal of several species populations including chickens. Because of the relative ease o f scoring and ability to exhibits high level o f polymorphisms as well as higher heterozygosities, its application as genetic appraisal tool is quite significant. Recent information in literature have revealed that microsatellite markers are useful in determining not only heterozygosity and estimating genetic distances among closely related species (Chen et al., 2004) , it is also suitable for measurement of genetic parameters such
Materials and Methods
as number of effective allele as well as the Blood collection, study location and sample size: Blood polymorphism information content in population and can samples were collected in Haimen Integrated Poultry detect rare alleles (Bartfai et al., 2003; Shen, 2004) .
Company, Jiangsu, China, by brachial venipuncture These markers can in addition be used to generate aseptically into haemotocrit tubes using heparinzed data suitable for the estimation of cumulative power of 13mm, 27 gauge needle with ethylenedi-amine-tetra discrimination of any population including the avian acetic acid (EDTA) and heparin used as anticoagulants. species . Haimen chickens are Approximately 1ml of blood was collected from each of relatively in abundance in China and almost nothing is the bird into 1.5ml microfuge tubes, transferred to the known about their genetic information. Because of the laboratory and frozen at -80 C, before DNA extraction. rich genetic diversity of the available chicken species in Analyses were carried out at the research laboratory of this region of China and for total conservation studies now and in the near future, it is therefore germane to measure the genetic indices of all the chicken populations whose information on them are scanty in literature with current markers in vogue in the avian industry so that generated results can be integrated to future poultry sector for conservation purposes. The objective of this study was therefore to measure all the genetic parameters both within and between Haimen chicken populations using microsatellite markers. 
DNA isolation, PCR protocol and electrophoresis:
Individual DNA was isolated from the chicken blood collected using exactly the saturated salt method previously described by Miller et al. (1988) . Concentration of the DNA solution was measured based where H ---H , represents among loci average on the micro-gel method (Sambrook et al., 1989) and heterozygosity in each population and r, A, T and P were each DNA was adjusted to 100ng/µl. Genotyping of DNA loci number, allele number, population sample size and samples at the fifteen microsatellite markers were allele frequencies, respectively. A DISPAN (Ota, 1993) PCR-products were heat-denatured for another 600s in the PCR system and transferred to an ice-box, chilled at 0 C and loaded into the gel containing 12% o polyacrylamide solution. Exactly 1µl of blue loading dye was placed on a tray and 10µl of the amplified product added, mixed and loaded to each lane of the glass trough with pBR322 DNA/MspI used as internal marker for sizing. The electrophoresis lasted for 6 hours at 100 V; 10 mA, with a drop of ethidium bromide (EB) used as staining agent before visualization of the products under UV trans-illuminator, photographed and Genotyper 2.0 software (EASTMAN KODAK DIGITAL SCIENCE DC120) was used for gel analyses.
Statistical analysis:
The microsatellites data obtained with the four Haimen chicken populations were used for the measurement of genetic parameters of the populations. Allele frequencies (F), homozygosity (H ), i effective allele number (N ) with its mean, heterozygosity e of each locus (h ), average heterozygosity among loci i (H), polymorphism information content (PIC), its mean among loci and the cumulative power of discrimination (CPD) were the genetic parameters measured using the following formulae:
Results
Allele number, heterozygosity, effective number of alleles and polymorphism information content: The allele frequencies were the unpublished data obtained by Olowofeso (2005) . The estimates of heterozygosity at different loci between populations showed large variation. The average heterozygosity (H) were obtained as among loci heterozygosities. Among loci heterozygosities were quite high and ranged from 0.6486±0.06 (Wan-Nan) to 0.7017±0.03 (Jiangchun). Across populations, the average heterozygosity was 0.6828±0.01. In all the microsatellite loci, there were distinct differences in the allele frequencies, which resulted in variable heterozygosity values. Effective number of alleles (N ) and polymorphism information e content (PIC) were obtained using the allele frequencies data for each locus in each population and across populations, respectively. The mean of these parameters calculated among loci for each population and across populations. The mean effective a llele number ( ), ranged from 3.96 ± 0.60 (Wan-Nan) to 4.11±0.47 (Rugao) among loci, and across populations, it was 4.05±0.03; while the mean polymorphism information content ( ) among loci was highest for Jiangchun population (0.6509±0.04), lowest for WanNan population (0.6068±0.06) and across populations, it was 0.6355±0.01. The cumulative power o f discrimination (CPD) across all populations was 99%. The generated results in each chicken population are summarized in Table 1 .
Genetic distances: Using the allele frequencies data, the angular genetic distances (D ) between population A pairs were carried out and the results obtained with DISPAN software are presented in Table 2 . The smallest genetic distance was obtained between Rugao vs 
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Observed Jiangchun (0.1691) and the largest distance was found In the dendrogram, the Rugao and the Jiangchun between Rugao vs Cshiqishi (0.3372). Using these chicken populations have the smallest measure o f distances obtained, the dendrogram (Fig. 1) was drawn. relatedness, Wan-Nan been intermediate and Cshiqishi appeared distantly related.
Discussion
Microsatellite allele frequency interpretation: A total of 116 alleles were generated, the number of alleles per locus ranged from 2, produced by locus ADL0226 across all populations to 16 produced by locus MCW 120 and 1 to 15 per chicken population. The average allele number in population among loci ranged from 5.73 (Cshiqishi) to 6.00 observed in both (Rugao and Jiangchun) chicken populations, respectively. This observed number of alleles for each locus revealed that all the fifteen loci were polymorphic with the Haimen chickens. The average allele number in populations were consistent with what was recommended (at least four alleles in population) for microsatellites to be used in the estimation of genetic diversity and genetic distances by Wimmers et al. (2000) . The large allele size distribution and the number displayed per locus will be of immense importance in the use of these markers in further studies involving Haimen and other chicken populations. The size distribution of microsatellite alleles observed (Table 1) , did not completely corresponds to that, that can be expected from a stepwise mutation model (SMM). According to SMM (Ohta and Kimura, 1973) , allele frequencies o f microsatellites should be strictly and normally distributed. In the present study, none of the distributions were normal. The distribution of the allele frequencies by the loci were quite irregular and complex in structure as earlier reported by Vanhala et al. (1998) and recently by Olowofeso et al. (2005) generally for microsatellites. Allele range between 4 and 16, were common with most of t he loci which is in agreement with previous researchers. Using MCW120 with Chinese chickens, Wu (2003) and Shen (2004) have obtained alleles the Chinese Scholarship Council for the financial between 9 and 10 and both asserted that MCW120 amplified DNA of Chinese chickens without difficulty. In this work, same locus was used and generated the highest number of alleles (16) observed in all the Haimen chickens. As a species-specific marker, MCW120 may therefore serve as a useful marker to detect population substructure in further studies o f Chinese chickens. This observation was in good agreement with Russell et al. (2000) that suggested use of microsatellite locus generating highest allele for further population substructures. While LEI0066 produced 4 alleles in all the Haimen chicken populations, loci ADL136, LEI0166, MCW0039 and MCW 145, produced a total of 7 alleles across populations, respectively.
Heterozygosity, effective number of allele and polymorphism information content: Among loci heterozygosity ranged from 0.6486 (Wan-Nan) to 0.7017 (Jiangchun) chickens with across populations heterozygosity among loci equals 0.6828. This level of genetic diversity (heterozygosity) is similar to values reported in other Chinese chicken populations using microsatellites by Zhang et al. (2002) and Shen (2004) , respectively. Romanov and Weigend (2001) using microsatellites with chickens have equally reported heterozygosity as high as above 0.60. While the results of the present study conformed to the results of the afore-mentioned authors, it was however slightly higher than the mean heterozygosities of 0.4492 to 0.6081 and 0.3514 to 0.5929 reported by Wu (2004) and Chen et al. (2004) with some Chinese chicken populations; the variation in results may be adduced to differences in location, different sample sizes, different experimental chickens and sources of the microsatellite markers used.
Phylogenetic relationships:
The dendrogram constructed using the D from the genetic distances A data of the microsatellites showed that Rugao and Jiangchun formed the first group with the smallest genetic distance, followed by Wan-Nan and Cshiqishi was the most distantly related among the examined chicken populations.
